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(54) NONVOLATILE SEMICONDUCTOR MEMORY 

(57)Abstract 

PROBLEM TO BE SOLVED: To allow high integration and 
microminiaturization. 

SOLUTION: At the cell part of a nonvolatile semiconductor memory, 
a floating gate 15 having recessed cross-section is formed to touch 
a tunnel insulation film 14 and the side wall part of an isolation 
region 12. The area of an inter— insulation film 16 to be formed on 



the floating gate 1 5 is set larger than the area of the tunnel 
insulation film 14 to be formed on a semiconductor substrate. More 
specifically, the capacitance C2 between the floating gate and a 
control gate is set higher than the capacitance C1 between an 
element region 13 and the floating gate in order to lower the voltage 
Vpp being applied for writing or erasing data. According to the 
structure, a nonvolatile semiconductor memory suitable for high 
integration and microminiaturization is obtained. 
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7* h u vy57-f tt**ffl^T, u-vx yn*?-y* 

yij3>83 8, ONOK3 7, ^l->U3»i3 6 

^inc RiE^Srfflv^T, /t^-x>ytffl@y- h 

•[0 0 5 6] #.\Z. .«S^b5ttSSrff y-h«H»C«l 
io J5#. ^JAlil 0nmgS(£>*£ffi{blg£^J3rr2>o 

£«if y- h^^x^jc^^fc^fltsiixttu >«y- b 

ctieoy— a • hk > 

•[0 0 5 7] 18 (c) , (d) (C^-r=fcolC. 

OnmigSroB P SGi3 9 $r*S«b, CMPji^feti. 
8 5 0*Cg&roiSSffiSTPiigi!t«:fT^. ^E5r¥S{b 

•[0 0 5 8] ^(C. 09 (a) , (b) 5 

tbt, RIEfi^ffl^T. BPSGi3 9S^# 

30 -[0 0 5 9] ^IC. ^J¥5 Onmco^-fb?^ >^ (TiN 
•) . «»tT. K»2 0am<D^^>m (Ti) «rX/^-y^ 

u>yic«ko. #«#ssi i±ic*t^^-e-. zzizm 

m6 0 0nmmg.<DT)\<S.—'?l* (A 1 ) £mJfL-TgE*8 
14 0^ML, yt^-x>y-rsc<i:T-, f^BSft 
«-r*B« *6IC±JiC, 'BPSGB14 1 

•[0 0 6 0] Ei,±<DJ;-5^i3^IgT^PEUfc^»^tt 

^t^t < ft o . # jgy- h - fw»y- h « -> 

oNo8to»«ib«rBie.ft<tt>-. *»»=»aiy 
- h -*wflc*«iH©e«c i c»-r*»ay- h -* 
wy- hraro^sc 2 <z>tb£*£ < -rs c: t*5-c#-5o 
cinic«to, mffivpp(D{&tt<b*i^T#< 2e>ft-5i« 

so -io o 6 \) 2*\z, mTftMmi&ZBf&irzfz&izm 



(7) 



*3B3¥1 1 -8 7 5 4 3 
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• [0 0 6 2] **«s»!8cft^Ttt. mmmm 

•[0 0 6 3] W. *5B9iT8J9iUfcJ:5fc*f«Btt i M* 

,T, ^JAli. 010 (a) CStio^Vitt^ 3 , IrI 
0 (b) K^TJ:5ttW»tt*Ktt. R0 (O It^ 

•[0 0 6 4] 

•[01] *Jfi*© 5 F»*tt i i £ Wi«EitS«<0*KWttW 

•[02] *BB©*JfS^¥i»*IEtt*B.©»**Bt9i 
^•5fc#CO0T&*. 

•[01] 



isb '7 » f 




150 
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•[04] *5BW©IBl©3)M(S»atUT©^»58tt¥J» 
4. 

•[05] *3E9i<0i6 l 6jtt|»lil/T©TWBtt*i 
4. 

io -[06] ^mom2<Dmmm-mi:LT(D^m^^m 
a. 

•[07] *%Bjio%i2<Dnmmmhvr<D*m&ii¥m 

to 

•[08] *^BJ(D^2«*lS^ffitbT©T»%14¥® 

. ^iem^EOTSa^x@^iKBj-r4fc*(D0©-gi5-c* 

•[09] *%B / q<Dm2<73*iS^^i:UT<D^}f^t4## 
20 '#|Btt:«llOHjftia«:lttM-r*fc*«)ia©— »T» 

•[010] #S^©TJfRtt¥»ttiB*8B<0«!»W«:. 

•[01 1] «#0>*»»tt¥i»#E«i£B©*JI'»<D« 

•[??^CDgftBJ3] 
•1 1 

•1 2-*^»IBiH* 
•1 3-£?J*JttMt 

so -i 4 - h >*)immm \v— vmum 

•1 6 ->r (ONOI) 
•[02] 




(8) 



«f§B¥l 1 - 8 7 5 4 3 



■[03] -[04] 




(9) 



1 1 -8 7 5 4 3 



• das] -me) 




16) 

•[08] 




(o) (b) 




lc) <d> 



(10) 1 -8 7 5 4 3 



•[H7] 




lc) 



•7 0>h^-VCDgg^ 



